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Abstract: Hip fracture has long been considered a major threat to
survival in aged populations. This report describes the survival expe-
rience of 814 aged, community dwelling hip fracture patients treated in
seven Baltimore hospitals between 1984 and 1986: 4.3 per cent died
during hospitalization; 8.2, 12.6, and 17.4 percent died within three, six,
and 12 months after fracture, respectively. The mortality rate for the
entire population approaches expected mortality approximately six

Introduction
This report describes the survival experience of a recent

series of hip fracture patients who entered one of seven
Baltimore area hospitals between October 1, 1984 and April
30, 1986. While the survival experience ofnumerous series of
hip fracture patients has been previously reported, the
majority of these include patients treated in the late 1950s to
mid-1970s,'125 generally before the initiation of prophylactic
anticoagulant and antibiotic treatment for surgical patients. 13
Secondly, most recent hip fracture series involve patients
treated outside the United States,26-34 where treatment
principles and use of technology differ markedly from those
in this country.35 Moreover, most previous reports do not
differentiate the mortality experience of individuals residing
in nursing homes or other long-term care institutions at the
time of fracture from that of community dwelling
patients, 1,3,5-11,13,15-17,19,20,22,24,25,31 and numerous
studies' .2,5,6,8,9,11,13,17,19-23,31,32,36,37 include hip fracture
cases younger than age 55 for whom the cause of fracture is
often severe trauma and for whom the prognosis of recovery
is generally excellent.3'24,25,37

The present study provides more current information on
the survival experience of aged hip fracture patients treated in
the United States, and residing in the community at the time of
their fracture, and determines at three, six, and 12 months
following hip fracture the relative risk of mortality associated
with selected demographic and medical indicators.

Methods
Subjects and Data Collection

Subjects consist of all patients aged 65 years or older,
admitted to one of seven Baltimore area hospitals from the
community with an acute fracture of the hip between October
1, 1984 and April 30, 1986. We identified the majority ofpatients
(n = 698) through weekly calls to an established contact within
each hospital, usually an orthopedic ward nurse or an admis-
sions officer. To ensure complete enumeration of eligible cases,
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months post-fracture, but varies by age and sex. The most important
factors predicting mortality are presence of serious concomitant illness
and marked delirum (in the absence ofdementia) at the time of hospital
admission. The authors suggest that medical factors that may contribute
to patient disorientation be investigated and treated, when possible, in
an effort to improve the survival status of hip fracture patients. (Am J
Public Health 1989; 79:274-278.)

we reviewed hospital discharge records for cases discharged
with an ICD-9 code of 820 not previously identified. An
additional 116 cases were located in this manner. Data on all
patients (n = 814) were obtained from hospital charts by trained
interviewers using a standard protocol.

The seven study hospitals were selected on the basis of the
volume ofpatients treated using data from the Maryland Health
Services Cost Review Commission. These hospitals treat ap-
proximately half of all hip fracture patients age 65 and older
treated within the 27 hospitals in the Baltimore SMSA. Study
hospitals comprise a broad range of practice settings, including
urban, suburban, sectarian, and public hospitals. Three of the
seven hospitals have orthopedic residency programs. Elderly
hip fracture patients treated in the study hospitals compared
with those seen in all Baltimore area hospitals are more likely
to be older than 75 years (79 per cent versus 75 per cent), female
(83 per cent versus 79 per cent) and discharged to nursing homes
(39 per cent versus 34 per cent).
Measures

Predictors-The demographic factors examined in this
study include: age, sex, and race. The medical predictors
include: type of fracture (intracapsular or extracapsular),
orientation on admission, and concomitant medical condi-
tions. The measure of orientation on admission derives from
physician chart notes regarding patient status on admission.
If disorientation was noted, the patient was labeled confused;
if unnoted, the patient was considered mentally clear.

To account for patients' medical status pre-fracture, we
constructed a binary measure of general medical condition
based on whether any of the following conditions were noted
in the patient's chart: cancer; stroke and related conditions;
heart, atherosclerotic, liver, bladder, pulmonary, or renal
disease; chronic obstructive pulmonary disease (COPD); or
Parkinson's disease. These conditions were selected on the
basis of previous findings involving single disease entities and
mortality following hip fracture"9"6 and on clinician judg-
ment. We constructed a binary measure of cognitive status
based on whether or not senile dementia, Alzheimer's dis-
ease, or organic brain syndrome were noted in the hospital
chart. Using this measure and an additional item concerning
orientation on admission, we developed a three-category
variable. The reference category includes patients with
neither dementia nor noted delirium on admission; the
second, consists of only patients with dementia; the third,
includes cases with noted disorientation on admission, but
who were not diagnosed as suffering from an organic brain
syndrome. We chose to distinguish between chronic confu-
sion due to dementia and acute confusional states or delirium
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as the latter often indicates the presence of a potentially
serious biomedical condition or metabolic disturbance which
can deleteriously affect patient outcome.'1738

Outcome-We obtained the survival status of patients
and date of death (when applicable) through follow-up
interviews of the patient or a close friend or relative of the
patient at two, six, and 12 months following hospital dis-
charge. For 119 patients for whom we could not obtain
follow-up interviews and the 116 patients identified through
discharge diagnoses, the investigators searched the death
records maintained by the Maryland Bureau of Vital Statis-
tics for each patient's name and date of birth. When a match
was found, staff recorded the date of death. If no death record
was found, the patient was presumed still living.

Using the date of death for patients who died and the date
of hospital admission, we calculated the number of days each
patient survived since sustaining a hip fracture. Since hos-
pitalization generally occurs within one or two days following
a hip fracture,22 we used the date of hospital admission as a
reasonable approximation of the date of fracture.
Data Analysis

We calculated the expected one-year mortality using 10-
year age group-, sex-, and race-specific death rates published by
the National Center for Health Statistics for the United States
population in 1982.39 We calculated the observed mortality rate
for each month following fracture and compared this with the
expected death rates. In plotting the expected survival curve and
in calculating the expected monthly mortality, we assumed that
change in mortality is directly proportional to time over the one
year follow-up period.

To examine the relative predictive value of the demo-
graphic and medical factors, we first tested for the presence
of an association between each variable of interest and
mortality at three, six, and 12 months post-fracture, using
Yates' chi square statistic for dichotomous measures and
Mantel-Haenszel's test statistic for variables with three or
more ordered categories. We performed logistic regression
analyses with mortality as the outcome for each time period
after fracture. Odds-ratios and 0.95 confidence intervals were
calculated for each factor using the beta coefficients and
standard errors generated by the regression procedure fol-
lowing the method prescribed by Schlesselman.40

Results
Table 1 describes the demographic and medical character-

istics of 814 patients followed for one year after sustaining hip
fracture. The population consisted largely of White females with
an average age of 80 years. Patients were relatively unhealthy
with over 70 per cent having one or more serious concomitant
illnesses and 8.6 per cent suffering from organic brain dysfunc-
tion. Thirty-seven patients (4.3 per cent) died before hospital
discharge-all but one within 40 days of admission.

The proportion of patients dying within three, six, and 12
months following hip fracture is 8.2, 12.6, and 17.4 per cent,
respectively. Figure 1 plots the observed and expected one year
survival curves for the total population and for the population
subgroups. Hip fracture patients clearly experience greater
mortality than persons of similar age, race, and sex. The degree
of excess mortality, however, varies by sex and age. At one
year the difference between the observed and expected mor-
tality rates is greater for males than females and greater in
patients younger than 75 years than older patients. The point at
which the observed survival curve parallels the expected
survival curve also varies by age and by sex. The death rates for
female patients and patients 85 years or older approach expect-

TABLE 1-Demographic and Medical Characteristics of 814 Hip Fracture
Patients, Ages 65 and Older Admitted to Seven Baltimore Area
Hospitals, October 1984 to April 1986

Characteristics Per Cent (Years)

Gender
Male 20.2
Female 79.8

Race
White 93.5
non-White 6.5

Age
Mean (80.1)
65-74 24.2
75-84 45.3
85 or above 30.6

Type of Fracture
intracapsular 45.2
extracapsular 54.8

Concomitant severe physical illness 70.6
Dementia noted in medical chart 11.8
Delirium on admission 19.3
Delirium on admission, exclusive of dementia 7.5

ed rates approximately six months post-fracture. Patients be-
tween 75 and 84 years of age experience similar mortality as
expected at about 10 months after sustaining hip fracture.
Elevated mortality for both males and the youngest patients
appears to continue beyond the first year post-fracture.

Table 2 presents the relative risk of mortality at three, six,
and 12 months following hip fracture associated with the seven
demographic and medical factors examined. The presence of at
least one life-threatening condition as noted in the patient's
medical chart confers the greatest risk of mortality relative to the
other factors examined at three and six months following frac-
ture. This elevated risk diminishes with increasing time since
fracture from 4.6 to 2.6 times the risk experienced by patients
wtih no concomitant illness. Patients with dementia do not
experience an increased risk of mortality following fracture;
confidence intervals ofany apparent protective effect ofdementia
are very wide, however. Patients with noted delirium on admis-
sion who had no history ofdementia have 3.1 to 3.5 times the risk
of dying as cases who were not disoriented when admitted to the
hospital or who had a history of cognitive impairment.

Patients older than 84 years of age have 2.6 times the risk
of dying within three months of hip fracture as patients
between ages 65 and 74 years, decreasing by six months after
fracture. Patients between ages 75 and 84 years do not
experience an increased risk of mortality relative to patients
between ages 65 and 74 years. These findings, with respect to
age, are particularly noteworthy given that the expected
death rate for persons 85 years of age and older is nearly six
times the mortality rate for persons between ages 65 and 74
years (14.6 per cent versus 2.5 per cent) and the expected
death rate in persons 75 to 84 years old is more than twice that
of the rate for persons between ages 65 and 74 years (5.8 per
cent versus 2.5 per cent). As expected the relative risk of
mortality associated with male sex increases from 1.4 to 1.9
over time.39The small proportion ofnon-White cases (6.5 per
cent) makes any finding, regarding race, difficult to interpret.

The relative risk associated with each factor after adjusting
for the other factors in the models does not differ greatly from
the unadjusted relative risk, except for a slight reduction in
magnitude evident for each factor across all time periods.*

*Data available on request to authors.
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FIGURE 1-Observed and Expected Survival Curves by Sex and by Age Group for 814 Hip Fracture Patients, Ages 65 and Older, Baltimore 1984 to 1986.

Figure 2 presents the probability ofone year survival given
patient sex, age category, illness state, and orientation at the
time of hospital admission independent ofdementia. Delirium is
present in a relatively small proportion ofpatients-7.5 per cent
overall and no greater than 16.2 per cent in any subgroup.
Patients older than 84 years and patients with at least one
serious medical condition are more likely to become notably
disoriented following their fracture than younger and healthier
patients. In comparing subgroups similar in all respects except
orientation on admission, we find that in all instances where
valid comparisons can be made, patients with delirium on
admission experience a lower probability of survival than
patients with either normal orientation or a history ofdementia.
For female patients with no serious concomitant disease, the
observed survival rate does not differ from the expected rate in
either young or old patients. This relation does not hold for male
hip fracture cases. Lastly, patients with serious medical prob-
lems have a lower probability of survival than patients without
any serious medical conditions whether or not they become
disoriented.

Discussion

Studies of mortality following hip fracture are characterized
by diversity in patient populations, length of follow-up, and
country oftreatment. This diversity renders assessment ofrecent

secular trends in post-fracture survival difficult, although it
appears that mortality rates among hip fracture patients have
generally declined between the late 1950s and the mid-1970s.'3
As such, the comparison offindings with previous work is limited
to case series treated in the 1970s and later.

The in-hospital mortality rate ofthe current series offracture
patients is 4.3 per cent, considerably lower than the 18 and 21 per

TABLE 2-Unadjusted Relative Risk of Mortality at Three Points in Time
Following Hip Fracture Associated with Selected Factors in
814 Patients Ages 65 and Older, Admitted to Seven Baltimore
Area Hospitals, October 1984 to April 1986

Months Since Hip Fracture

Factors Three Six Twelve

Sex (male) 1.4 (0.8,2.4)* 1.5 (0.9,2.4) 1.9 (1.3,2.9)
Race (non-White) 1.5 (0.6,3.6) 1.9 (0.9,3.8) 1.8 (0.9,3.3)
Extracapsular fracture 1.2 (0.7,2.0) 1.2 (0.8,1.8) 1.1 (0.7,1.6)
Ages 75 to 84** 1.1 (0.5,2.4) 1.0 (0.5,1.7) 0.9 (0.6,1.5)
Ages 85 and older** 2.6 (1.3,5.3) 2.1 (1.2,3.6) 1.8 (1.2,2.9)
Concomitant disease 4.6 (1.9,10.8) 3.6 (1.9,6.6) 2.6 (1.6,4.2)
Noted dementia 0.4 (0.1,1.7) 0.8 (0.4,1.7) 1.5 (0.9,2.5)
Delirium (exclusive of
dementia) 3.2 (1.6,6.3) 3.5 (1.9,6.3) 3.1 (1.8,7.5)

95% confidence interval in parentheses.
*.relative to patients ages 65 to 74
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Probability
of Survival

Age Serious Delirium on (No. of
Sex (Years) Illness Admission cases)

No .95 (141)
No

Yes .83 (6)*
65-84

No .85 (283)
Yes

Yes .63 (16)
Female

No .88 (49)
No

I § Yes 1.00 (5)*
85+

I
F

No .78 (130)
Yes

Yes .58 (19)

No .86 (29)
No

Yes - (0)*
65-84

No .77 (82)
Yes

l Yes .63 (8)*
Male

No .63 (8)*
No

Yes 1.00 (1)*
85+

No .68 (31)
YesX

Yes .50 (6)*

FIGURE 2-Probability of Survival One Year Following Hip Fracture Given Certain Characteristics
*Interpret probabilities with caution as these subgroups have fewer than 10 cases.

cent mortality found for two similarly aged patient series treated,
respectively, in Great Britain26 and in Ireland27 in 1981. The
length of hospital stay for those patients averaged over 30 days,
however, compared with less than 20 days for the current series.
Our in-hospital mortality rate (4.3 per cent), compares favorably
to the 2.032 and 5.836 found in two other recent series treated in
Scandinavia that included patients as young as 50 years of age.
Differences in in-hospital mortality across studies may reflect
gross differences in treatment procedures, health status of pa-
tients, and/or age distribution of patients treated. While none of
the case series described above include institutionalized patients,
criteria for placement in and the definition of long-term care
facility may vary greatly across cultures.

The one year mortality ofpatients in the current series (17.4
per cent) is similar to that found in two series, treated in
Denmark between 1977 and 1978, that exclude non-elderly
patients. One36 had a six-month mortality of 1 1.1 per cent; the
other, 28 20 per cent. Differences in observed mortality reported
in other studies29 32,37 appear strongly related to the age distri-
bution of the respective patient populations reviewed.

The observed and expected survival curves for the current
series become approximately parallel six months post-fracture,
but this point varies by age and sex. This finding generally
agrees with earlier studies which report that a substantial
portion of excess mortality occurs in the first few months
following fracture.35 Estimates from other studies of patients
hospitalized since the late 1960s5,24,28 of the point at which the
mortality curve begins to parallel that for a cohort matched by
age and sex range from three to 12 months.

Several investigators'5'19 have found a secondary rise in
mortality at varying points following hip fracture ranging from

four to six weeks to four to five months. Inspection of the
survival curves and monthly mortality rates by age group in the
current series suggests a similar phenomenon. This may reflect
random variation in mortality rate rather than a true change in
slope, but the possibility that a true secondary rise in mortality
exists warrants exploration.

We found male sex, advanced age, presence of at least one
serious illness, and delirium at the time of admission (exclusive
of dementia) to represent threats to survival in the first year
following hip fracture. Several previous studies report similar
findings, with regard to sex, age, and concomitant
disease. 1,3513,24,28,33 Contrary to our finding that dementia is
not associated with a higher rate of mortality, other
investigations" 24 find the presence of organic brain syndrome
highly predictive ofdeath within one year of hip fracture. These
earlier reports, however, include patients from extended care
facilities who may have had more advanced cases of dementia
than the present community dwelling population; this difference
could account for their higher death rates. While no previous
reports examine the relationship between delirium at the time of
hospital admission independent of dementia, the results from
two prior studies are suggestive. Matheny and associates'7
found that patients who became disoriented during their hos-
pitalization experienced much higher in-hospital mortality than
patients who remained mentally clear throughout their stay
(20.7 per cent versus 1.1 per cent). Barnes, et al,4 examined
blood urea (whose elevated levels are associated with acute
confusion)41 found the death rate among patients with elevated
levels (>80 mg per 100 ml) died at five times the rate of patients
with low levels (<40 mg per 100 ml).

How hip fracture contributes to delirium and why this
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acute confusional state increases risk of mortality are important
questions. While this area remains largely unresearched with
respect to hip fracture cases, two reports offer some insight.
Matheny, et al,'7 contend that post-fracture and post-surgical
delirium may signify blood sugar or electrolyte aberrations,
renal failure, infection, drug intoxication, among other clinically
relevant states. Kenzora and associates'3 further suggest that
patients who experience a delay in receiving medical attention
may become dehydrated and that surgery before restoration of
blood, fluid, and electrolyte balance may overwhelm the pa-
tient's capacity to make adequate physiologic adjustments.
Taken together, these observations imply that mortality asso-
ciated with patient disorientation may be amenable to treat-
ment. Our findings tend to support this premise as marked
disorientation on admission was found to make an independent
contribution to patient mortality.

Several caveats are in order:
* The first concerns the dependence on medical chart

notes for the measurement of dementia, confusion,
and other significant medical conditions. The possible
problems include: underreporting of serious medical
problems, inability to evaluate the severity of various
disease states, and mistaking delirium at the time of
admission for dementia and visa versa.

* Second, the study population may not represent the
universe of aged hip fracture patients residing in the
community, as study hospitals were selected on the
basis of the volume of patients treated and not for their
case mix.

* Similarly, the exclusion of nursing home patients
necessarily excludes patients in the poorest health.
Thus, conclusions based on the current study popu-
lation may not apply to all hip fracture cases.

* Fourth, the inability to determine the contribution of
various disease conditions to mortality in the general
population renders it impossible to distinguish the true
contribution of hip fracture to patient mortality over
that expected for a person with a similar health profile.

* Lastly, patient delirium noted on admission may have
preceded the fracture-not followed from it.

Despite these limitations, our data indicate that excess
mortality associated with hip fracture depends primarily on
pre-fracture disease state and secondly on entering the
hospital in an acute confusional state. Clearly, patients'
pre-fracture medical status cannot be modified; however,
fracture-related delirium is potentially treatable. This finding
argues for careful investigation of factors that contribute to
delirium as part of the standard treatment strategy.
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